Insights into extracellular polymeric substances of cyanobacterium Microcystis aeruginosa using fractionation procedure and parallel factor analysis.
Investigations on the extracellular polymeric substances (EPS) are crucial for better understanding the growth and proliferation of cyanobacterium Microcystis aeruginosa. In this study, a combined approach of fractionation procedure and parallel factor (PARAFAC) analysis were applied to characterize the EPS of M. aeruginosa. Physicochemical analysis showed that the contents of polysaccharides in EPS matrix were higher than those of proteins, regardless of the differences in growth phases and nutritional levels in medium. Organic matters were mainly distributed in the tightly bound EPS (TB-EPS) fraction during the exponential growth phase, whereas they sharply released to the soluble EPS (SL-EPS) and loosely bound EPS (LB-EPS) fractions at the decay period. Fluorescence excitation-emission matrix (EEM) was applied to characterize the specific compositions in EPS matrix, and all the fluorescence EEM spectra collected could be successfully decomposed into a four-component model by PARAFAC analysis. Component 1 [excitation/emission (Ex/Em) = 220/340], component 2 (Ex/Em = 280/340) and component 3 [Ex/Em = (200, 220, 270)/296] were attributed to protein-like substances, while component 4 [Ex/Em = (250, 340)/438] belonged to humic-like substances. Pearson correlation analysis demonstrated that tryptophan-like substances in the LB-EPS and TB-EPS fractions were positively correlated with Microcystis growth, whereas in the SL-EPS fraction, tryptophan-like as well as humic-like substances were associated with the growth of M. aeruginosa. The scientific implication for Microcystis growth and proliferation, based on the results of fractionation procedure and EEM-PARAFAC analysis, was also presented.